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In the course of investigations into various changes produced in the body and its functions by exercise, several workers have studied the urine. Diminution of volume and increase in concentration were early recognized. The occurrence of proteinuria and certain factors related to its occurrence were shown. The fact that urea excretion is impaired by vigorous activity was demonstrated. De la Camp is said to have been the first to note the occurrence of a general increase in the number of formed elements in the sediment. His observations have been repeated several times.
This report gives the first data which are quantitative and which show time relationships.
METHODS AND MATERIAL
The urine studied was obtained from a group of thirty-one apparently healthy young male athletes. Specimens produced before, during, and after exercise were examined. The exercise was strenuous: football and handball. The duration of the period of exercise varied from forty minutes to four hours. Several series of specimens from three members of the group were studied; one series from each of the others. A series of specimens consisted of (1) a timed specimen produced in the period before exercise, (2) a timed specimen produced during the period of exercise, and (3) one or more timed specimens produced after exercise. During the periods before and after exercise the subjects were under conditions of ordinary activity, i.e., up and about their usual school duties. No attempt was made to control fluid intake. Specimens from each subject were collected successively and were examined within two hours.
Determinations were made of the rate of excretion of urine, the specific gravity, the rate of excretion of protein, and the rates of excretion of red blood cells, white blood cells and renal epithelial cells, and casts.
Protein was determined by the method of Shevky and Stafford (10) . The formed elements in the sediment were counted by the method devised by Addis (1) .
RESULTS
The rate of excretion of urine varies greatly. Most individuals, however, show a reduction in the rate of production of urine while exercising which, upon cessation of vigorous activity, is followed by a rapid return toward the rate existing LBLE I Summary of data for averages shown in figures Number Number
Mean with its standard error under conditions of ordinary activity. Figure 1 represents the average response of the group. The specific gravity increased during the period of exercise, Figure 2 . Here again the individual sp-¢r. The number of red blood cells found in the urinary sediment was unaffected by exercise, Figure 3 .
In the number of white blood cells and renal epithelial cells appearing in the urine, exercise produced approximately a four-fold increase, Figure 4 . In only one instance, however, did the in the rate of excretion of red blood cells. Recovery occurs within a few hours after activity is curtailed.
